Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.049; wR factor = 0.137; data-to-parameter ratio = 18.8.
In the title compound, C 21 H 24 N 2 O 3 S 2 , the three fivemembered rings adopt envelope conformations. The dihedral angle between the two aromatic rings is 68.4 (1) . C-HÁ Á ÁO interactions link the molecules into a chain and the chains are cross-linked via C-HÁ Á Á interactions involving the methoxyphenyl ring.
Related literature
For puckering parameters, see: Cremer & Pople (1975) . For asymmetry parameters, see: Nardelli (1983) . For general background, see: Amal Raj et al. (2003) ; Tsuru et al. (1988) . For a related structure, see: Kavitha et al. (2006) .
Experimental
Crystal data C 21 H 24 N 2 O 3 S 2 M r = 416.54 Monoclinic, P2 1 =c a = 14.5533 (8) Å b = 8.3319 (5) Å c = 16.8828 (9) Å = 98.923 (1) V = 2022.4 (2) Å 3 Z = 4 Mo K radiation = 0.29 mm À1 T = 293 (2) K 0.24 Â 0.23 Â 0.21 mm
Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: none 22482 measured reflections 4769 independent reflections 3991 reflections with I > 2(I) R int = 0.020 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.137 S = 1.00 4769 reflections 254 parameters H-atom parameters constrained Á max = 0.46 e Å À3 Á min = À0.16 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C9-C14 ring.
Symmetry codes: (i) x À 1; Ày þ 1 2 ; z À 1 2 ; (ii) Àx þ 2; y À 1 2 ; Àz þ 1 2 .
Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PARST (Nardelli, 1995 3-(4-Methoxyphenyl)-6-(phenylsulfonyl)perhydro-1,3-thiazolo[3',4':1,2]pyrrolo[4,5-c]pyrrole S. Sundaramoorthy, D. Gayathri, D. Velmurugan, K. Ravikumar and M. Poornachandran Comment Substituted pyrrolidine compounds have gained much importance as they are the structural elements of many alkaloids. The pyrrolidine derivatives have been found to possess antifungal activity against various pathogens (Amal Raj et al., 2003) .
Thiazolidine derivatives may act as potent inhibitors specific for Pro1yl Endopeptidase (Tsuru et al., 1988) . In view of the above facts, we have undertaken the X-ray crystal structure determination of the title compound.
Bond lenghts and angles in the title molecule ( Fig. 1 ) are comparable to those observed in a related structure (Kavitha et al., 2006) . The sums of the bond angles around N1 (343.7°) and N2 (333.1°) indicate sp 3 -hybridization. The thiazolidine and the two pyrrolidine rings (N1/C1-C4, A, and C2/C3/N2/C5/C6, B) adopt envelope conformations. Atom N1 in ring A lies 0.597 (2) Å below the C1-C4 mean plane and atom C6 in ring B lies 0.563 (3) Å above the N2/C3/C2/C5 plane. In the thiazolidine ring, atom C6 deviates by 0.554 (3) Å from the plane of the rest of the atoms in the ring. The puckering parameters (Cremer & Pople, 1975) and the smallest displacement asymmetry parameters (Nardelli, 1983) are q 2 = 0.406 (2) Å, φ = 187.3 (3)° and Δ s (N 1 ) = 6.5 (2)° for ring A, q 2 = 0.372 (2) Å, φ = 137.0 (3)° and Δ s (C 6 ) = 4.2 (2)° for ring B, and q 2 = 0.378 (2) Å, φ = 69.8 (3)° and Δ s (C 6 ) = 3.7 (2)° for the thiazolidine ring. The dihedral angle between the two aromatic rings is 68.4 (1)°.
The crystal packing is stabilized by C-H···O and C-H···π intermolecular interactions.
Experimental
A mixture of 2-(N-allyl-N-phenylsulfonyl) butanal (1.0 mmol) and of 2-p-methoxyphenylthiazolidine-4-carboxylic acid (1.5 mmol) in dry toluene (30 ml) was refluxed under Dean-Stark conditions till the completion of the reaction (3 h). The reaction mixture was then concentrated under reduced pressure. The residue was extracted with dichloromethane (2× 20 ml) and water (2× 20 ml). The organic layer was washed with brine solution (2× 20 ml), dried over anhydrous sodium sulfate and concentrated in vacuum. The residue was then subjected to column chromatography (silica gel, 100-200 mesh) with hexane-ethylacetate (8:2) to obtain the cycloadduct. Single crystals were obtained by recrystallization from methanol.
Refinement
H atoms were included in calculated positions and treated in the subsequent refinement as riding atoms, with C-H = 0.93-0.98 Å and U iso (H) = 1.2-1.5(methyl) U eq (C). Atomic displacement parameters (Å 2 )
0.0391 (8) 0.0524 (9) 0.0690 (11) −0.0053 (7) 0.0012 (7) 0.0057 (8) C2 0.0474 (9) 0.0442 (8) 0.0619 (10) −0.0017 (7) 0.0025 (7) 0.0016 (7) C3 0.0408 (7) 0.0513 (9) 0.0379 (7) 0.0052 (6) 0.0013 (6) −0.0012 (6) C4 0.0375 (8) 0.0647 (11) 0.0543 (9) 0.0039 (7) 0.0033 (7) 0.0166 (8) (7) 0.0006 (7) −0.0002 (9) C12 0.0454 (8) 0.0520 (9) 0.0441 (8) 0.0009 (7) 0.0005 (6) 0.0052 (7) C13 0.0495 (9) 0.0479 (9) 0.0507 (9) 0.0068 (7) 0.0080 (7) −0.0013 (7) C14 0.0380 (7) 0.0537 (9) 0.0513 (9) 0.0088 (7) 0.0052 (6) −0.0007 (7) (14) 0.0029 (9) 0.0022 (9) 0.0269 (12) N1 0.0369 (6) 0.0462 (7) 0.0539 (7) 0.0004 (5) 0.0009 (5) −0.0001 (6) N2 0.0384 (6) 0.0499 (7) 0.0376 (6) 0.0061 (5) 0.0012 (5) −0.0003 (5) O1 0.0506 (7) 0.0672 (8) 
